Glucuronidation is an important detoxification pathway for many xenobiotics and endogenous compounds. This reaction is catalysed by microsomal UDP-glucuronosyltransferases (GT EC 2.4.1.17). which exhibit latency. Their functional heterogeneity has been demonstrated by substrate specificity, differential induction profiles, and differences in development patterns [ 1).
Glucuronidation is an important detoxification pathway for many xenobiotics and endogenous compounds. This reaction is catalysed by microsomal UDP-glucuronosyltransferases (GT EC 2.4.1.17). which exhibit latency. Their functional heterogeneity has been demonstrated by substrate specificity, differential induction profiles, and differences in development patterns [ 1).
Hepatocytes in suspension provide a valuable system for the study of integrated metabolism/toxicity in v i m . The rate of glucuronidation in whole cells depends o n several factors. including substrate lipophilicity, the intracellular content and rate o f synthesis of the cofactor UDP-glucuronic acid (UDPGA), the presence of endogenous activators, and intrinsic enzyme activity. As a result, cell homogenates are often used to allow greater control of these factors.
In this paper, we describe the comparison of the rates of glucuronidation of phenolphthalein. 1 -naphthol and bilirubin -each specific for a different G T isoform -in freshly-isolated rat hepatocytes and hepatocyte homogenates.
Hepatocytes were isolated from male Sprague-Dawley rats (250-350 g) by collagenase perfusion 121. Cell The initial rate of phenolphthalein glucuronidation was significantly greater in homogenates than in hepatocytes ( The rate of formation of 1-naphthylsulphate in cells was slightly greater than glucuronide formation at substrate consubstrate, excess UDPGA (2-4 mM) and MgCI, ( 2 -10 mM).
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GT. UDP~lucu~onosyltransIerases:
UI>PGA. UDP-glucuronic acid. centrations below SO p~, but was markedly less at saturating concentrations (6-fold less at 1 SO p~) . N o phenolphthalein sulphate was detectable in hcpatocytes after 20 min incubation.
The initial rate of bilirubin glucuronidation showed the opposite trend to the other two substrates, being greatcr in hepatocytes (Fig. 1 h) . A 2-fold activation of bilirubin-GT was achieved in homogenates using the detergent digitonin at a concentration o f 0.3-0.4 mg per mg of protein, but this activity was still less than hcpatocyte levels. These results may reflect the presence of high levels o f endogenous activators of GT in cells, and/or the lability of this GT isoform upon homogenization.
Hepatocellular uptake of bilirubin is thought to be mediated by a specific plasma membrane binding protein.
Uptake can be selectively inhibited by an antibody directed to this protein 161. Once inside the cell, bilirubin may either bind to a cytosolic receptor protein. or be transported
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through the cell by membrane-membrane transfer [7] to the endoplasmic reticulum where G T is located. Our results comparing rates of bilirubin glucuronidation in hepatocytes and hornogenates support the hypothesis of a facilitated transport mechanism for bilirubin.
I. Boutin The commonly used analgesic drug, N-acetyl-p-aminophenol (APAP), undergoes phase I1 conjugation in the liver, resulting in the formation of the more water-soluble glucuronide and sulphate products, which are then excreted Isolated liver cells [ 2 1 and liver snips [ 31 have been used to study drug metabolism. We have compared cell viability and rates of APAP phase I1 conjugation in both these systems to determine the more suitable system for drug metabolism studies in vitro.
Both isolated liver cells and snips were prepared from male Wistar rat livers and incubated at 37°C in Krebs buffer, pH 7.4, containing 10 mwglucose. Metabolites formed were detected and quantified using a modified h.p.1.c. method 141.
It was found that sulphation of APAP was saturated in both snips and isolated liver cells at 0. In isolated liver cells APAP conjugation was found to be linear with time (0-90 min) and cell concentration (0-10 mg/ ml dry weight). Snips, however, showed a lag phase for conjugate formation from 0 to 30 min (Table 1) .
The predominant conjugate formed in both snips and isolated liver cells at an APAP concentration of 5 mM was found to be the APAP sulphate ( Table 1 ). The production of APAP sulphate also exceeded glucuronidation at other APAP concentrations from 0.5-10 mM (results not shown). Isolated liver cells produced approximately six times more total APAP conjugate (APAP sulphate and glucuronide) than liver snips over a period of linear APAP metabolism (i.e. 30-90 min).
111.
Abbreviation used: A PAP, N-acetyl-p-aminophenol. When ATP levels were measured [S, 61 as an indicator (;f cell viability, the isolated liver cells had an average of ti nmol of ATP/mg dry weight, whereas the snips had only 3 nmol/ mg dry weight over a 0-5 mM concentration range of APAP. These results show that isolated liver cells metabolize significantly greater amounts of APAP than liver snips and have superior viability. Isolated liver cells would therefore appear to be the more suitable system for the study o f drug metabolism in virro.
